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ABSTRACT 

Classical plasticity models are not equipped with any internal length and are therefore unable to 

describe phenomena such as size effects and strain-localisation. They also give rise to pathological 

mesh dependency of numerical finite element results at the onset of material softening. To overcome 

these deficiencies, models such as strain-gradient and Cosserat plasticity have been proposed in the 

literature. However, there is a lack of comparative studies of these models and their numerical 

implementation, for example with respect to their ability to predict localisation behaviour, especially 

for two- and three-dimensional problems.  

This work compares the numerical implementation (in a commercial finite element code) of some 

existing strain-gradient [1, 2] and Cosserat [3, 4] plasticity models. The two-dimensional (plane 

strain) problem of biaxial compression is considered for the study of localisation effects due to 

material strain-softening. We thus provide guidance on the applicability of these models in plasticity 

problems in terms of material parameters requirement, ease of numerical implementation, 

computational cost and their behaviour in the subsequent evolution of the localized plastic zone.  
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